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Ot napTtHepoB nporpammbl Natural Gas STAR

DIRECTED INSPECTION AND MAINTENANCE AT
COMPRESSOR STATIONS
LENEHANPABIIEHHOE OBCJIIEAOBAHUE U TEXHUYECKOE

OBCIY>KMBAHUE KOMIMPECCOPHbIX CTAHLIUW

O6wwas npotsxeHHocTb rasonposogos CLUA npesbiwaet 279 000 munb (449 000 km). YCTaHOBMNEHHbIE Ha HUX
KOMMPECCOpPHbIe CTaHLMN ABNSAIOTCA KPYNHEWLIMM UCTOYHUKOM 3MUCCUM METaHa, Ha KoTopbl npuxoautcsa 50,7 mnpa.
dyT.? (1,43 MIH. M®) eXXerogHbIX yTedek 13 KOMNPECCOPOB U ApYrMxX KOMMNOHEHTOB 060pyA0BaHNs - BEHTUMNEN, DnaHLEBbIX
coenuHeHun, MyqT 1 00BA3KN. [laHHble, Nony4YeHHble OT napTHepoB nporpammbl Natural Gas STAR, noaTBepxaatoT, 4To
95 % pernctpmpyemoin ammccnm MeTaHa Ha 20 % 0ByCnoBreHO yTeukammn U3 pasinyHbIX y3roB KOMMPECCOPHbIX
CTaHLUA.

Mporpamma uerneHanpaBneHHoro oocnenoBaHua n TexHnyeckoro obenyxmeaHus (LLOTO) komMnpecCopHbIX CTaHLMNA
ABMNSETCA HaOEXHbIM, 3 (EKTUBHBIM METOAOM OOHAPYXXEHUS, U3MEPEHUS, ONPeaeneHnst NPUOPUTETHOCTU OENCTBUIN NO
YCTPAHEHMIO YTEYEK U CHIDKEHUIO ammuccumn metana. MNporpamma LUJOTO HaunHaeTtcest ¢ nsyyeHms 6a3oBbIX YCNoBUin Ans
BbISIBIIEHNSI MECT 1 OObEMOB yTedeK. TexHonoruu, onpegeneHHble kak Hanbonee acpdeKTUBHbIE, BNOCNEACTBUN
MCMONb3YTCA ANsi PEMOHTA Y3I0B C HAPYLLUEHHOW repMeTUYHOCTLI0. [py nocnenyroLemM UHCNEKTUPOBAHMM
MCNOMb3YyTCsA AaHHblE NEPBUYHOIO 06CneaoBaHus, YTo NO3BOMSET onepatopaMm yaensaTb ocoboe BHUMaHWe Hanbonee
NOABEPXKEHHBIM pa3repMeTM3aunn yanam, PEMOHT KOTOpbIX peHTaberneH. iccnenoBaHusa 6a3oBoro COCTOSHMSA
raszonepekadmBaroLLMX KOMNPECCOPHbIX CTAHLMI NO3BOSMMIN YCTAHOBUTL, YTO OCHOBHOM OOBbEM 3MUCCUM NPUXOOUTCA Ha
CpaBHUTEMNbHO HEBOMbLLIOE KOMMYECTBO Y3MOB C HapyLLUEHHOW repMETUYHOCTLIO.

MapTtHepbl nporpammbl Natural Gas STAR no TpaHCnopTMpoOBKe rasa coobLLalT O 3HAaYUTENBHOM CHDKEHUN 3aTpaT U
3MKCCUMM MEeTaHa B pesynbrarte nepexoga Ha nporpammy LIOTO. Mpu ncenegosaHmn 13 KoMnpeccopHbix ctaHumi B 1999
rogy 6bIno YCTAaHOBMNEHO, YTO CPeaHsISi CTOMMOCTb NMOTEHLMANbHO BO3MOXHOW 3KOHOMUM ra3da no nporpamme LIOTO Ha
KaXkOol KoMMpeccopHoi ctaHummn coctaensieT $88 239 npu ycpegHeHHOM CTOMMOCTU 3aTpaT Ha BbinosiHeHne paboT Ans
Kaxgow ctaHuum $26 248.

McTouHrK yTedkm |MoTeHumanbHas | TEXHOMOTUSt CHUXKEHMS CTonmocTb YcpenHeHHas MoTeHumansHas
SKOHOMMS rasa,  |amuccum COKOHOMIIEHHOTO | CTOMMOCTb ycpenHeHHast
TbIC.qpyT.? rasa,$/roq’ BbIMOJSTHEHUSA 3KOHOMKS MEPBOrO
(Tblc.M’)/rog, pabot? roga

CuvcTeMHble 29 413 (832,9) Ha | OnpeneneHne MecT u $88 239 Ha kakayto | $26 248 Ha kaxxayto | $61 991 Ha

Groku KOMMPECCOPHYI0 | 3MepeHue yTeyex. KOMMPECCOPHYHO KOMMPECCOPHYHO KOMMPECCOPHYHO

KOMMPECCOPHOW | CTaHLINIO MpoBeneHne peHTabenbHOro | CTaHLMIO CTaHLMIO CTaHLMI0

cTaHumm PEMOHTA.

'CtoumocTb rasa $3 3a Tbic. dyT.* ($106/TbIC. M3).

206Lwasa cToMMOCTb NepBOHaYanbHOro 00cnegoBaHNs U YCTPaAHEHUS yTeYek.

HacTtosawmn goKyMeHT - oauH u3 ot4yeToB cepum "OnbIT npuMeHeHns", paspabotaHHon EPA B coTpygHu4ecTBe ¢
rasoBoV OTpacsiblo B paMkax npoektoB nporpammbl Natural Gas STAR.



[asonepekayrBatoLLe KOMNPECCOPHbIE CTAHLIMKM MOBLILLAKT AABMIEHNE Ha
pPasnMYHbIX y4acTKax ra3onpoBoAa 419 KOMMeHcaLMn NoTepb AaBEHNS,
KOTOpble BO3HMKAKOT Npu ero BonbLLIOoN NPOTSXeHHOCTW. Ha rasonpoBoge ¢
npoTsKeHHoCcTbo 6onee 279 000 munb (450 000 kM) ycTaHaBnMBaeTCA
npubnuantenbHo 1 790 KOMNPECCOopHbIX CTaHUMA. bonbluasa YacTb
KOMMPECCOPHBIX CTaHuMi obopyaoBaHa NOPLUHEBLIMU NINOO LEHTPOOEXHBIMM
KomMnpeccopamu (TypbuHamm). 3T KOMNPECCopbl U COMYTCTBYOLLNE UM
CUCTEMbI, TaKne Kak TpybonpoBoAbl, BEHTUMM, NOABEPKEHbI CYLLECTBEHHBLIM
MEXaHW4YEeCKUM W1 TEMMOBBLIM Harpyskam, siBMsoLWUMUCS NPUHNHON
BO3HWKHOBEHMS YTEYEK.

Mporpamma LIOTO paccuntaHa ons npuMeHeHUs1 Ha KOMMNPECCOPHbIX
CTaHUMSX U MOXeT obecneunTb CoKpaLleHne aMICCUM MeTaHa 1 nonyveHne
OOMNOMHUTENBHBIX PUHAHCOBBLIX CPEACTB 3a CHET APPEKTUBHBIX MEP
obHapyeHusi Hanbonee CyLLeCTBEHHbIX yTevek TaMm, rae nposegeHne
PEMOHTHbIX paboT aKOHOMUYECKN BbIroAHO. [ocneaytoLme oberneoBaHms
yyacTka HanpasreHbl Ha obHapyXeHne BCrnoMoraTernbHbIX Y3r0B C
HapyLLUEHHOW repMETUYHOCTBLIO U BbINOMHEHNE PEMOHTHBIX PaboT.

Mporpamma LJOTO HaunHaeTcs ¢ nccrnegoBaHnst 6a3oBOro COCTOSIHUS BCEro
06opyaoBaHMA KOMMPECCOPHbIX CTaHUMIA B CUCTEME TPAHCMOPTUPOBKY rasa.
B nepsyto oyepenp BbISABNATCA y3rbl, Yepes KOTOpble MPOUCXOAUT yTeuka
rasa, a 3aTeM U3MepsieTCA NUHTEHCUBHOCTb KaXO0W YyTEYKN B OTAENbHOCTHU.
CTOMMOCTb pEMOHTa ANg KaXaoro crny4vasi paccumMTbIBaeTCs C y4eToM
npegnonaraeMon 3KOHOMUM rasa U ApYrmx 3KOHOMUYECKNX KpUTEPUEB, TaKMX
Kak nepmop okynaemMocTu. PesynsraTtbl nepBoHaYanbHbIX 06cnenoBaHui
yTeyeK 1 NpoBeAeHHbIX PEMOHTHbIX paboT MCMOMNb3YTCA NpU AanbHENLWeM
o6crnenoBaHy U NIaHNPOBaHUM TEXHUYECKOTO 0BCyXMBaHUS.

MeTtoab! BbisiBNieHUsA yTe4yek

Mporpamma LIOTO npegycmaTtpvBaeT BbISIBNIEHUE YyTeYeK Ha BCEX OCHOBHbIX
yanax npv NpoBeAeHUM BCECTOPOHHEro 6a30BOro 06CNefoBaHNs UMM MOXKET
ObITb HanpaeneHa TorbKo Ha KOMMOHEHTbI C Hanbonee UHTEHCUBHBLIMU
yTeukamu. MNpeanaratoTcs criedyolyie MeTobl BbISIBNEHUS yTEYEK.

* Ucnonb3oBaHMe MbINbHbIX PACTBOPOB SBMSIETCS ONEPaTUBHbIM,
NPOCTbIM U HEAOPOrMM METOAOM ONpeaeneHnss MecT yTeuek, Npu KOTopoM
MbISIbHbI PACTBOP HAHOCUTCS Ha MENKue, AOCTYMHbIE Y3Mbl TUMa
pe3bb0BbIX coeanHeHun. NprMeHeHne MbINbHOro pacTeopa 3 deKTMBHO
ONA BbIABNEHWS ocriabneHnsa (oUTUHIOB U COEAUHEHUIN, KOTOPbIE MOXHO
YCTPaHUTb HA MECTE 1 TEM CaMbIM UCKITHOUUTb YTEYKM, a Takke Ans
NPOBEPKN FEPMETUYHOCTU MOCIE BbIMOSIHEHHOTO peMoHTa. C MOMOLLbHO
3TOro MeToAa onepaTtopbl MOryT obcrneqoBaTh 3a Yac NpubnManTensHoO
100 y3noB ctaHuuun.

* aﬂeKTpOHHaﬂ UMHOUKauua npoBognTCcAd C UCMNOoNb3oBaHNEM HebonbLUNX
NEePEeHOCHbIX OETEKTOPOB UIT ra3doaHarnm3aTtopoB U ABNAETCA OPYITMM
onepartnBHbIM U 3(b(*)eKTI/IBHbIM crnocobom onpeneneHna ytedyek B
OOCTYMHbIX AnsA OCMOTpa MecCTax. SﬂeKTpOHHbIe razoaHanm3aTtopbl
OCHalleHbl TepMOKaTariMTM4eCkMMn gat4mkamMmm 1 gat4mkamm
TennonpoBOAHOCTU ANA 06Hapy)KeHI/lF| onpeneneHHbIX rasoB 1 MOryT
NCMnonb30BaTbCs Ha BOMNbLUMX OTKPbITbIX Y4aCTKax, roie HeBO3MOXHO



HaHeCceHWe MbINTbHOro pacTBopa. ANEeKTPOHHbIN MEeTod 0GHapYKeHs
yTeuek MeHee ornepaTuBEH MO CPaBHEHWIO C UCMOMb30BaAHNEM MbIfTbHbBIX
pacTBopoB (B cpeaHeM 50 oGcrienoBaHnie 3a Yac) U onpegeneHie Mect
yTeYeK Ha ero OCHOBE MOXET ObITb 3aTPyAHEHO NPU GONbLLION
KOHLEHTPaLWK YITeBoaopoaHbIX rasos.

% lMprnMeHeHne aHanNM3aTopoB opraHnyeckux napos (OVA) n
aHanu3aTopoB TOKCUYHbIX napoB (TVA), KoTopble NpeacTaBnsalT cobon
nopTaTMBHbIE OETEKTOPbI YINEBOAOPOAOB M Takke MOryT UCMOMb30BaTbCH
ansa onpegernennst ytedek. AHanusatop OVA aBnseTcs nnameHHo-
NOHM3aUMOHHbIM AeTektopoM (FID), KoTopbIi NO3BONSET U3MEPSITH
KOHLIEHTpaLuo opraHnyecknx napos B AnanasoHe 9-10 000 ppm.
Ananuzatop TVA o6beanHseT FID n dpotomoHnsaumonHbin getektop (PID)
1 NO3BONSIET N3MEPATb KOHLEHTPaLMIO OpraHN4ecKkrx napos,
npesbiwatowyto 10 000 ppm. AHanmzatopbl TVA 1 OVA namepsitot
KOHLIEHTpaUMIo MeTaHa B 30HE YTEYKMU.

* Mpu akycTUyeckom oGHapyKeHUM yTeyek N3MepsieTcsi 3ByKOBOM
CUrHar, BO3HUKaIOLLMIA MPpW BbIXOAE Yepes OTBEPCTUS ra3a, HaxoasLwerocs
nog AasneHunem. Npu nepemeLleHnm TypOyneHTHOro NoToka rasa 13 30Hbl
BbICOKOTO [aBlieHUs B 30HY HWU3KOro AaBreHUs Yepes MeCTo yTeuku
BO3HMKAET aKyCTUYECKUIA CUrHar, KOTOpbI 06Hapyx1BaeTcs
NOPTaTUBHBLIM AaTYMKOM UMW 30HAOM, YCUMNMBAETCA N PETUCTPUPYETCH B
N3MepUTENBLHON cucTeme. AKyCTUYECKNE AETEKTOPbI HE NO3BONSIOT
n3mMepsATb 06bEM yTeyek, HO C UX NMOMOLLbI0 MOXHO ONpeaennTb
OTHOCUTENbHbIE Pa3Mepbl MECT yTeYeK, Tak 3BYK C MOBbILUEHHbIM YPOBHEM
WMHTEHCMBHOCTU UK "rPOMKUIA" yKka3blBaeT Ha Gonee BbICOKUIA YPOBEHb
yTeukn. AkycTndeckme npmbopel padpabaTtbiBatoTcs AN o6HapyKeHUs
CUrHaroB Kak BbICOKOW, TaK U HU3KOMN YacToT.

Bbicoko4yacmomHoe akycmu4eckoe obHapyxeHue Hanbonee uenecoobpasHo
NPUMEHATb B YCMOBUSX MOCTOPOHHEIO LLYMa ¥ BO3MOXHOCTY pa3MeLLeHNs
JaTysKa HernocpeacTBEHHO HA MECTO yTedku. Ha puc. 1 nokasaHa ycTaHoBKa
aKyCTMYECKOro AaTyvka Ha AMarHoCTMpyeMbIv y3en Ans obHapyXeHus
yTeukn. [Ipyrum BapuaHTOM gerisgemcs npuMeHeHUe yiibmpaseykogo20
0bHapy)XeHUsl yme4YeK Ha OCHOBE permcTpaumm pacnpoCTpaHsIoLWNXCs B
BO3AYLUHOW Cpefe yrnbTpasByKOBbIX CUrHAMNoOB B AvanasoHe yactoT 20 klu-
100 kl'y. YnbTpassyKoBble

AETEKTOPbI OCHALLIEHbI Puc. 1: AkycTuyeckui meton

MOPTaTUBHBLIM aKyCTU4ECKNM OGHapyXeHUs yTeuKm
30HZOM UMK CKaHEPOM, KOTOPbIN

NO3BOISIET HAXOAUTb UCTOYHUK
yTeykM Ha pacctosaHum go 100
dyToB (30,48 m). MNpwn
oBHapy>XeHun yTeykn Bo3pacTaer |:
rPOMKOCTb 3BYyKa B HayLLIHUKaX.
YnbTpa3ByKOBblEe OETEKTOPbI
MOTYyT ObITb YyBCTBUTENbHbI K
POHOBbLIM LLYMaM, XOTH MHOrue
MOJ€enu ocHallarTcs
creymanbHbIMU YaCTOTHBIMU
GunsTpamu. Noatomy 30H4,
MOXHO HacTpouUTb Ha
onpefeneHHbIV BUa, yTeyku npum . ,
BbICOKOM YPOBHE BHELLHUX WcTounuk: Physical Acoustics Corp.
NMoMex.




TexHonoruu U3mMmepeHus ytedek

BakHbIM COCTaBnsOLLMM KOMMoHeHToM nporpammbl LIOTO siensietcs
N3MepeHne yaerbHbIX MacCoBbIX 3MUCCUI UMM OGLEMOB YTEYEK 13
BbISIBNEHHbIX MCTOYHWUKOB, YTO MO3BOSISIET HAMPaBIsATb CNeuuanvcToB 1
CpefcTBa Ha PEMOHT YYaCTKOB TONbKO C BbICOKOW MHTEHCUBHOCTbLIO YTEYEK,
roe npoBefeHne PEMOHTHBIX paboT peHTabenbHo. Mpeanaratotes
criegytoLme YeTblpe MeToaa U3MEPEHNA.

% AHanusaTopbl TOKCU4YHbIX NapoB (TVA) MOryT NpuMeHATbCA A4S
OLEHKM yAemnbHbIX MaCcCOBbIX yTeyeK. IamepeHHble aHanmM3aTopom B ppm
KOHLEHTpaumm npeobpasyoTcst B yAeNbHY MacCOBYH 3MUCCUIO Ha
OCHOBE YpaBHeHWs nepecyeTa. [MaBHbIM HegocTaTkoM npuMeHeHus TVA
ONsl I3BMEPEHMS yTeYeK MeTaHa SBMNSETCS TO, YTO ypaBHEHME nepecyeTa
00ObIYHO He yunTbIBaeT cneunduky yyactka. [pv aTom yaenbHble
MacCOBbI€ YTeYKU, MOMyYeHHble Ha ocHoBe TVA C MCMONb30BaHNEM
ypaBHEHUS nepecyeTa, OTNMYalTCs OT pearibHbIX 3HaYeHU B ABa-TpuU
pasa. B uccnegoBaHusax, npoBegeHHbIX napTHepamu nporpammbl Natural
Gas STAR coBMeCTHO ¢ AreHTCTBOM OXpaHbl OKpy»atowen cpeabl CLUA
(EPA), HctuTyToMm rasa (GRI), nosgHee nepenMeHoBaHHbIM B IHCTUTYT
TexHonoruu rasa (GTI), n AmepukaHckon razoBor accoumaumen (AGA),
YCTaHOBSIEHO, YTO YYBCTBUTENBHOCTb MK "MOporoBbIe” 3Ha4YeHUs B
10 000 ppm mnm 100 000 ppm aHanM3aTopoB TOKCUYHbLIX NApOB He
MO3BOMSAIOT HAXOOUTb UCTOYHMKM YTEYEK METaHa, yCTpaHeHe KOTOpbIX Ha
KOMMNPECCOPHON CTaHumu peHTabenbHo. BBuay Toro, 4To ncnonb3oBaHne
obuero ypaBHeHust nepecyeTa B TVA BNUSIET HA TOYHOCTb U3MEPEHUIA,
pa3paboTka HOBbIX YPaBHEHWI NepecyeTa, YUNTbIBAKOLLMX YCIOBUS
y4acTka, MOXET NoBbICUTb 3PEKTUBHOCTL ONPeAEneHns hakTU4ecKmnx
0ObEMOB YTEYEK.

* MeTon otbopa B ra30c60pHbIE EMKOCTU OObIYHO MCMONb3yeTcs Ans
N3MepeHnst yaenbHOM MacCcoBOW 3MUCCUMUN N3 MeCT yTevek. MecTo yTeuku
UIn BECb Y3€en HaKpbIBaOT "MeLIKOM" unn TeHToM. VIHepTHbIN ras,
HanpuMep, a3oT, NOAAEeTCA B EMKOCTb C M3BECTHbIM pacxodoM. lNMocne
HanorHeHns MeLLlKa 13 Hero oTbrpaeTcsl Npoba ra3oBov CMecu 1
N3MEepSIETCA KOHLIEHTpaLUMsa MeTaHa. YaoenbHas MaccoBasi SMUCCUs
paccyYnTbLIBAETCS Ha OCHOBE M3MEPEHHOW KOHLIEHTpaLMn MeTaHa B
ra3aocOOPHOM MELLIKE 1 CKOPOCTM NMOA4AYM B HErO MHEPTHOrO rasa. Metog
oTbopa B ra3aocOopHbIE EMKOCTU 4OCTATOMHO TOYHbIN (MOrPELLHOCTb OT
1+ 10% go 15 %), HO MeaneHHbIN (Tonbko ABa-Tpy obpasua B yac). OH
Tawkke yaobeH A4S HeNOCPEACTBEHHOMO M3MepeHus 6onbLIMX yTeyek, HO
HenpvemneMm Onst UBMepeHUN Ha O4eHb KPYMHbIX y3rax 00opyaoBaHus,
NUMEILLMX CIIOXHYI0 (DOPMY M PaCMOSOXKEHHbIX B HEAOCTYMHbIX MecTax.

* Mpo600T60PHMKU BGONBbLUMX 06 BLEMOB MOMTHOCTLIO YNABNBAKOT YTEYKN
13 y3r0B C HapYLUEHHON repMETUYHOCTBLIO U MO3BOMSIOT TOYHO
OMNpenEensiTb X CKOPOCTb.



Ha puc. 2 nokasaHo

N3MEpPEHNE YTEYKM C Puc. 2: |/|3MepeHMe yTe4yek c
NCMNOMb30BaHNEM ucnonb3oBaHuem |'|p0600T60pHV|Ka
Npo6ooTOOpPHMKa BONbLLIOIO 6onbuworo o6bema

obbeMa. Mamepsiemblli ras u
GonbLuo 06bem BO3yxa B
MecCTe YyTeYKM Ha y3ne ¢
HapyLLUEHHOW repMETUYHOCTBLHO
HarHeTaroTCsa B Npubop Yepes
BaKyyMHbIV LUMAHT.
Mpo6ooTOOPHMKN BOMbLLMX
006bEMOB OCHaLLEHbI ABYMS
OeTekTopamMu yrneBogopoaoB
Onst 3MepeHus
KOHLiEHTpauum
YIMEBOAOPOAHBIX ra3oB B OTOOpaHHOM Npobe 1 B Bo3ayxe. Pesynsrarhl
N3MEPEHU KOPPEKTUPYHOTCSA C YYETOM KOHLEHTPALMN YINEBOAOPOLOB B
BO3yxe, MPU 3TOM yAernbHasi MaccoBas AMUCCUS PaCCHUTLIBAETCSA NyTEM
YMHOXEHWSI CKOPOCTM NMOTOKA OTOMpaemor Npobbl Ha pasHuLy
KOHLIEHTpauwii rasa B Heli 1 B Bo3gyxe. OObemM aMmccuMmn MeTaHa
onpegensieTcsi nyTem KanMbpoBKM OETEKTOPOB YITIEBOAOPOAOB C YHETOM
OvanasoHa KOHLIeHTpaLMin MeTaHa B BO34yXe.

WcTtounuk: Oil &Gas Journal, May 21, 2001

Mpo6ooTbopHMKN BonbLLMX 0ObEMOB 060PYA0BaHbI CneunanbHbIM
YCTPONCTBOM, 06ecnevnBatoLLMM NOMHOE yaBnuBaHNe MeTaHa u
UCKITOYAIOLLMM ero nonagaHve n3 Grnmsnexaiimx NCTOUHMKOB.
Mpo6ooTOOPHMKN BOMbLLIMX OOBEMOB MO3BOSIAOT M3MEPSTh YTEYKM CO
ckopocTbto o 8 pyT./muH. (0,22 M*/MuH.), uTo cooTBeTcTBYET 11,5 ThIC.
dyT.*/cyT. (325 MP/cyT.). YTeUKn Co CKOPOCTbIO BbIlEe 8 yT./MUH.

(0,22 m*/muH.) criegyeT n3mepsiTb METOAOM OTHopa B ra3ocbopHble
€MKOCTUW Unn pacxogomepoM. [1Ba onepatopa 3a 4ac MOryT BbINOSHUTb
namepeHuns Ha 30 yanax obopynoBaHUSA ¢ NOMOLLbH NMPo6ooTOOPHMKA
fonbLmx 06bLEMOB, B TO BPEMS Kak METOA 0TOOpa B ra3ocOopHbIe
€MKOCTU MO3BOSSIET MPOBECTM TONbKO 2-3 U3MEPEHNUS B Yac.

* PoTameTp u apyrie pacxogomepbl MPUMEHSIOTCS AN U3MEPEHUi
UCKIIOUUTESNbHO GOTbLUMX YTeYeK, KOTOPbIE Herb3sl BbIMOMHUTL C
MOMOLLbI0 ApYrnX NpubopoB. Ha pacxogomepbl ras oOT UCTOYHMKA YTEYKN
06bI4HO MOCTYNaeT Yepes KanmbpoBoYHYto TPyOKy. MoTok NpunoaH1MaeT
B TpyOKe "MonnaBoK" Ha BbICOTY, MPOMOPLMOHANbHYH CKOPOCTU YTEYKM.
BBray rpoMO3aKOCTM pOTaMETPOB KX LieriecoobpasHo MCMonb3oBaTh Ha
natpy6kax cbpoca 1 y3nax, Ha KOTOpPbIX BECb MOTOK MOXET ObITb
MOMHOCTbIO HanpaBrieH Yepes cyeTymK. MNokasaHusl poTamMeTpoB U ApYrnx
YCTPOWCTB M3MEPEHNS MOTOKa MOTYT ObITb OOMOSHEHbI AaHHbIMU,
NOMy4YeHHbIMU C MPUMeHeHeM NPOGOOTOOPHNKOB GONbLUNX 06BEMOB UMK
MeTofa oTGopa B razocbopHbIe EMKOCTM.

Ha puc. 3 npuBeneHbl 0606LLeHHbIE AaHHbIE MO NPUMEHEHMUIO,
3P HEKTUBHOCTU U MPVUMEPHON CTOMMOCTM CNOCOGOB 0BHAPYKEHUS yTeYekK, a
TakKke ykasaHbl U3MOXEHHbIE BbilLe MeToAdbl MPOBEAEHNS U3MEPEHNIA.



Puc. 3: TexHonorm o6Hapy>xeHusi U U3MepeHus yteyek

Mpwnbop/ MprmeHeHre O dektnBHOCTL | MNpUMepHble
TexHonorusi KanuTarnbHble 3aTparbl
MblrbHbINA HebornbLume yteukn | Tonbko $100-$500
pacTBop B MecTax obHapyxeHune (B 3aBMCUMOCTH OT
COeaMHEHUN obopynoBaHis)
OnNEeKTPOHHbIN ®naHupl, cBeYHble | Tornbko Menee $1 000
rasoBbli aT4YVK | KpaHbl, GonbLume obHapyxeHue
3a30pbl M 0OBA3KA
Akyctuyeckve | Bee yanbl, Gonee Tonbko $1 000-$20 000
aetekTopbl/ KpYrHbIE yTeYKM, ra3 | obHapykeHne (3aBucuT OT
yrbTPasByKo- nof, AaBrneHneM u YyBCTBUTENBHOCTU
Bble JIETEKTOPbl | HEAOCTYMHbIE Y3rbl npvbopa, pasmepa 1
CMEXHOro
obopynoBaHus)
TVA Bce yanbl Jlyyiwe Bcero MeHee $10 000
(nnameHHo- TONMbKO Ans 3a npubop (B
VNOHM3aLIMOH- oBHapyXeHusi. 3aBUCUMOCTU OT
HbIi JETEKTOP) MamepeHue YyBCTBUTENBHOCTU
Tpebyert /pa3vepa)
Koppensumm ¢
pasmMepoM YTEYUKM
HEeMnoCpPenCTBEHHO
Ha y4yacTke
OT160p B Hanbonee Tonbko nsmeperust | Menee $10 000 3a
ra3ocbopHble JOCTyMHbIE Y3rbl Tpynoemkuii aHanm3
€MKOCTU npotecc (B 3aBUCUMOCTM OT
cToMmOoCTK 0bpasLia)
MpobooTbopHuk | Hanbonee OB6Hapy>KeHuve 1 >$10 000
BonbLUIMX [AOCTyMHbIE Y3rbl n3MepeHus
o6bLemoB (ckopocTb yTeuku

<11,5 TbIC.chyT.?
(325 m*/cyT.)




Mporpamma LIOTO BkntoyaeT YeTbipe atana: (1) uccrnenosaHne 6a3oBbIx
yCnoBuiA; (2) pernctpaums pesynsraToB W onpeeneHne yanos Ans
NpoBeOEHUsI SKOHOMUYECKN 3DEKTUBHBIX PEMOHTHBIX paboT; (3) aHanu3
[OaHHbIX, BbIMNOMTHEHNE PEMOHTA, OLeHKa 3KOHOMMUKU MeTaHa U (4) paspaboTka
nnaHa nocnegyoLmx obcneaoBaHnin 1 MOHUTOPUHIA 06opyaoBaHuMS,
NoABEPXKEHHOTO yTEYKaM.

Ortan 1: UccnepoBaHue 6a3oBbix ycnoBui. [Nporpamma LIOTO o6bibHO
HaumHaeTcs ¢ obcnenoBaHms 6a30BOr0 COCTOSIHUS MECT BO3MOXKHbIX YTEYEK.
[Nocne BbIABNEHUSA y3rnoB C

yTe4kamu nomny4aroT To4Hble STanbl NPUHATUA peLueHns ansi
JaHHbIE N3MEPEHUIn CKOPOCTU nporpaMmbl

yTeyek, UCNonb3yda MeTon
oTbopa B ra3zocbopHbIe
€MKOCTU, MPOBO0OTOOPHUK

1. UccnepoBaHne 6a30BbIX YCrOBUIA.

OonbLUMX 06BEMOB UM 2. PerncTpaums pesynsraTos 1 onpeaeneHme
aHanmnsaTop TOKCUYHbIX Y3708, noAnexatilinmx pemoHTy.

napoB, HAaCTPOEHHbIN Ha 3. AHanu3 gaHHbIX 1 OLEHKa SKOHOMUMN.
cneumdunyeckyto

4. PaspaboTka nnaHa obcnegoBaHus ans

KOHLIEHTpaLmio rasa Ha OyayLuero BbinonHeHus nporpammbl LIOTO.

yyacTke. [NapTHepbl
nporpamMmmbl yCTaHOBUMM, YTO
N3MepeHns yTevek ¢ npuMmeHeHneM npobooTbopHmka 60nbLLMX 06beMOB
3KOHOMUYECKN 3OPEKTUBHBI, ONEPATUBHBI U TOYHBI.

Mpun nccnegoBaHn 6a30BbIX YCIOBWN C BbISBIIEHNEM MECT U U3MEPEHNEM
yTedek Ha 13 KOMMPECCOPHbIX CTaHUMAX, KoTopoe nposoguninock B 1999 rogy
coBMecTHo EPA/GRI/PRCI, 6bino 3aTpadeHo okorno $6 900 Ha oTaenbHy
KOMMPECCOPHYH CTaHLMo unu okono $2,55 Ha KoMNneKTyoLWwWiA y3er.
ViccnepgoBaHme 6a30BbIX YCIOBUI C Lernblo 06Hapy>XeHUsT TONbKO yTeYvek
MeHee 3aTpatHoe. OgHako npouecc obHapyXeHuUst yTedek cam rno cede He
obecneynBaeT nonyyeHnss MHopmaLum, 060CHOBbIBaOLLEN SKOHOMUYECKYHD
3(PhEKTMBHOCTE PEMOHTA U BIUSIIOLLIEN HA NPUHSITUE PELLEHUS O ero
npoBedeHnn. MNapTHepbl NporpamMmmbl NPULLAK K 3aKIMOYEHNIO, YTO 3aTpaThbl Ha
nocnegytowme nccrnegosanus no nporpamme LIOTO Ha 25-40% Hwxe no
CpaBHEHUIO C 3aTpaTamm Ha NepBOHaYasibHOE UCCreAoBaHNE, Tak Kak
nocnegyowne 4eNCTBUst HanpaeneHbl B OCHOBHOM Ha Y3ribl, KOTOpble
nogBep)KeHbl pasrepMeTU3auny U Ha KOTOpbIX MPOBEAEHNE PEMOHTHBIX paboT
3KOHOMMYECKM onpaBaaHo. o HekoTopbIM AeTansam 060pyaoBaHMs
obBHapy>XeHne 1 n3mMepeHuns ytedek MoryT ObiTb Hanbonee agpeKkTMBHO
npoBefeHbl B Xo4e perynsapHbix nnaHosbix nporpamm LIOTO. Mo gpyrum
y3riam TOMNbKO OnepaTuUBHOE M YNPOLLEHHOE OOHapYXXeHNe MEeCT yTeyek
MOXET ObITb BHECEHO B MN1aHOBbIE PaboThl U rpacrK TEXHUHECKOTO
obcnyxvBaHus. HekoTopble onepaTopbl OpraHn3yroT Kypcbl 06y4YeHnst
TEXHUYECKOro nepcoHana MetogamM 0bHapy>XeHus yTedek, apyrue
MPUBIEKaOT HE3ABUCUMbIX KOHCYIBTAHTOB A1 MPOBEAEHMS UCCNEL0BAaHNN
6a30BbIX YCNOBUN.

Otan 2: Peructpaums pe3ynsTaToB U onpeaerneHue y3rnoB, noanexalmx
pPeMOHTY. 3MepeHust yTeuek, NoslyYeHHble B XOA4€ BbIMONMHeHNs JTana 1,
OOJMKHbI @HANM3NPOBaTLCH Ha BbISIBEHUE UCTOYHMKOB M YCTPaHEHUE YTeYeK
C HanborbLUeln 3koHOMMYecKor adhdeKTMBHOCTBIO. OnpeaenseTca
NPUOPUTETHOCTb YCTPAHEHMS UCTOUYHMKOB YTEYEK NYTEM CPaBHEHWS
CTOMMOCTY YNYLLEEHHOTO NMPUPOAHOIO rasa M OLEHOYHbIX 3aTpaTt Ha
matepwuarnsl, onnaty Tpyaa pabounm, npocton 060pyaoBaHNs BO BPEMS
YCTPaHeHUs yTedkn. HekoTopble yTEYUKM NErko YCTPaHSATCA Ha MecTe



I'IpOCTOIZ 3aTSXKKOW COEQUNHUTENbHbBIX SNIEMEHTOB. ,El,pyrwe, Oonee cnoxHole,
TpeGleT OCTaHOBKM OGOpyﬂ,OBaHVIFI 1 3aMeHbl geTtanen. B Takmx cny4aax
oneparopbl MOryT yCTaHOBUTb MﬂeHTI/I(bI/IKaLWIOHHbIﬁ 3HaK Ha MECTO YTEYKN U
YCTPaHUTb €€ MNo3Xe, eClin €CTb rapaHTUA Ha PEMOHT. CtoumocTb pPeMOHTa
KrnanaHos, (bJ'IaHLI,eB, COEOVNHUTENbHbIX 3NIEMEHTOB 1 0OBSA3KN B OCHOBHOM
onpenerndeTca pasmepamum netanen, npunyemMm CTOMMOCTb peMOHTa KPYMNHbIX
netanen Bbllle, YeM MESKMX. HeKOTopre bonbLune YTEYKN Ha O60pyﬂ,OBaHVII/I
MOoryT ObITb O6Hapy)KeHbI B Xo4e niaHoBOro TeXHN4YeCKoro O6Cﬂy)KI/IBaHVIFI, n
B NOA06HbIX crny4aax ﬂpeﬂ,ﬂMcaHHblVl obbem pa60T yBENnM4nBaeTCA, HO
OONOSTHUTENbHbIE MePbl OCYLLECTBIIAKTCA 0e3 n3MeHeHWs1 BENMNYUHbI 3arpar.

[Mocne obHapyXeHWs 1 n3MepeHns yTedek oneparopbl JOMMKHbI
3aperncTpupoBaTb UCXOOHbIE AaHHbIe C TeM, YToObI nocneayowme
obcnenoBaHWsa HanpaenAnMcb TOMbKO Ha y3rbl C BbICOKOW MHTEHCUBHOCTBIO
yTeyek. Pesynerathl npoefeHus nporpammbl LIOTO MOXHO oTcnexusaTb
nobbIM YAOBHBIM METOAOM U B ftobom opmaTte. Hwke npuBeaeHb! aHHbIE,
KOTOpble onepaTopbl NpeasaratoT perncTpupoBaTh:

* MOEHTUMDVKALMOHHBIV 3HAK AN KaXKO0ro Mecta yTeuku;
* TUN y3na (HanpumMep, CBeYHON KpaH);

* V3MepeHHasi CKOPOCTb YTEUKU;

* [aTa npoBefeHus oGcrneaoBaHus;

* OLleHoYHas roaoBas NnoTeps rasa;

* OUEeHOYHas CTOMMOCTb peMOoHTa.

[daHHas nHdopmMaums No3BonuT NpaBUIIbHO CKOOPAUHMPOBATL NocrnenyoLme
obcnegoBaHWsa MO AMUCCUN, YCTAHOBUT MPUOPUTETHOCTL ByayLLmX
PEMOHTHBbIX PaboT 1 MOXET ObITb MCNOMb30BaHa AfA aHanusa oobLeMoB
9KOHOMMM ra3a N IKOHOMMYECKOWN A(PHEKTUBHOCTY NPOBEAEHMS MPOrpaMmbl
LIOTO.

OueHkn yTeyek Ha 060pyaOBaHUM KOMMPECCOPHbIX CTAHLMIA U UX 0NN B
obLen ammnccnm MeTaHa 6binv nonydeHsl B cepegunHe 1990 rogos nocne
NPOBEAEHNS CEpUM UccrnenoBaHuii npu dmHaHcoBon nogaepxke EPA, GRI, n
AGA's Pipeline research Committee International (PRCI). Pesyneratbi
JaHHoro vnccnegosaHus Obiny onybnmkoBaHel B 1996 rogy 1 cogepxanm

KO3 pMLMEHTBI SMUCCUN MO U3MEPEHUSAM, NPOBEAEHHBIM Ha 6
KOMMpeccopHbIx cTaHuusax B 1994 rogy. PaclumpeHHasa nHdopmaums no
OaHHOMY mccnenoBaHmio bbina onybnmkoBaHa komnanuer Indaco Air Quality
Services B 1995 roay v Bkntovana 063op amuccum Ha 27 212 yanax 17
KOMMPECCOPHbIX CTaHUu. TpeTbe nccrieqoBaHme, onyonmkoBaHHoe B 1999
rogy EPA, GRI n PRCI, Bknto4aeT camyto NorHyt Ha CErogHSAWHNIA OeHb
nHdopMaumo 06 amuccum 13 34 400 komnnekTyoLwmx y3nos 13
KOMMPECCOPHbIX CTaHLUNA.

B nccneposaHune 1999 roga, nposeneHHoe coBmectHo EPA/GRI/PRCI,
BOLLIMM PasnnyHble KOMMPECCOPHbIE CTaHUuK, umetowme ot 2 go 15
MOPLUHEBbLIX KOMMPECCOPOB. TpY KOMMPECCOPHbIE CTaHLMW UMENK Mo ABa
LEHTPOBEXHbBIX KOMMpeccopa (TypbuHbI) Kaxaasi U HA O4HOMO MOPLUHEBOrO
Komnpeccopa. [1Be CTaHLM1 MMENu MNOpPLUHEBON KOMMPECCOop U TypOuHY.
KomnpeccopHble cTaHumm, 060pya0oBaHHbIE MOPLUHEBLIMU KOMMPEccopamu,
NUMEnn B CpeaHEeM Ha KaXaoW no 7 yCTaHOBOK.



B cpegHeM Ha KOMMPECCOPHbIX CTAHUMSAX, OCHALLEHHBIX TypOuHamm, MMenoch
[iBa KOMMpeccopa Takoro Tuna, yCTaHOBMNEHHbIX napannensHo. Mpy aTom B
3aBMICMMOCTU OT YCIIOBUIA 3KCNIlyaTaLumm B OOLLEN CUCTEME KOMMPECCOP
MOXeT ObITb NOAKIOYEH UK BbIKIOYEH. KoMnpeccop Takke MOXHO
M30MnMpoBaTh UMK NOHU3NUTL ero paboyee AaBreHWe Ha Nepuos TEXHUYECKOrO
obcnyxuBaHus. [JaBneHne Ha BXode B KOMMPECCOPHYIO CTaHLMIO
Bapbupyetcs B npegenax 500 dyHT./aronmv? (3,44 MIa)-700 dyHT./gronm?

(4,8 MIMa), a gaBneHne Ha Bbixode - B npegenax 700 cyHT./gronm? (4,8 MIa)-
1000 doyHT./aronm? (6,9 Mra).

YcpeaHeHHoe KonmyecTBO 06CneoBaHHbIX Y30B Ha Kaaon KOMMNPeCCOPHON
cTaHumm coctaBuno 2 707, n Ha 5% un3 HUX Obinn BbisBREHbI yTeukn. O6Lmn
o6bem yTeyek Ha 13 KOMNPECCOPHbIX CTaHLUMAX BapbupoBarics B npegenax
385 - 200 000 TbIC. dhyT.*/rog (10,9 - 5663 m*/rog). CpegHuin obLmn obbem
yTeyek no KomnpeccopHoun ctaHuum coctasun 41 000 Teic. dyT.*/roa (1161
M*/roq). Beino BeisiBreHo, 4To Ha 10% caMbIX MHTEHCUBHbBIX YTeYeK
npuxoamtcs 90 % amuccun. Ha puc. 4 npvBeaeHbl 0606LLeHHbIe
ycpeaHeHHble KoapULIMEHTBI SMUCCUM AN OTAENbHbIX Y3108
KOMMPECCOPHbIX CTaHLUNA.

Ha yuyacTke ¢ ammccmen 200 000 Tiic. dyT.*/rog (5600 m*/rog) us ogHoro
NCTOYHMKA ammuccum rasa coctasunm 142 000 Teic. dyT.*/roa (4 020 m*/rog)
npuv NpoadyBKe CUCTEMbI AN MPOBEPKM pasrpy304HbIX knanaHoB. Ha apyrux
yyacTkax 3TOT UCTOYHMK ra30BOM 3MUCCUM He ObiN TakUM CYLLECTBEHHbIM.
XoTs, ¢ Apyrovi CTOPOHbI, BLICOKUIA YPOBEHb SMUCCUN HA KOMMNPECCOPHOM
cTaHuun, 060pya0BaHHONM TONMBKO CEMbIO MOPLUHEBLIMU KOMIPEeccopamu,
ABMSIETCS XapakTepHbIM. ATOT NpUMEpP NOAYEPKMBAET 3HAYUMOCTb
nporpammbl LUJOTO ansi onpeaeneHnst MHTEHCUBHBIX U JOPOrOCTOSLLMX YyTeYek
Ha KOMMPECCOPHONM CTaHLMN oGO MOLLHOCTW.

Ha puc. 5 npencrasneHa cpefHsAsi CTOMMOCTb peMOHTa Ha 13
KOMMNPECCOPHbIX CTaHUMsX, BKItodeHHas B uccnegosaHua EPA/GRI/PRCI
1999 roga. CTOMMOCTb PEMOHTHBIX PabOoT BKIIKOYAET B NOMHOM 00bemMe
CTOMMOCTb TpyAo3aTpart, 3anyacTten 1 MaTepuarnos.
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Puc. 4: ycpeAHEHHble KOS(beVILl,MeHTbI 3MUCCUM, BbI3BaHHOM yTe4yKamMu U3 y3noB KOMHpeCCOpHOﬁ cTaHUuun

Y3Ibl Mo OABINEHVMEM MATMCTPATIbHOW NNHNA!

HA KOMMPECCOPE BHE KOMMPECCOPA
KoadhcpumumeHnt KoachdpuumeHt
aMmccum ObLuee amumcenmn ObLuee
Onucarive yana NpYPOJHOro KONM4eCTBO NPUPOOHOIO rasa?, [Konu4ecTeo
rasa’, TeiC. pyT.® |obGcnegoBaH-  |TbIC. yT.? obcnenoBan-
(TIc. M®)/rog Ha |HbIX y3noB (TbIC. M®)/rog Ha  |HbIX Y3M0B
KoMnpeccop Komnpeccop
LLIapOBOM/KOHUYECKNI BEHTUMb (8’8‘11 ﬂ)’g‘zl) 189 (8'?2 : 8'%) 2406
BbinyckHon BEHTUIb 2(878§ i 17815;‘ 57
9,9+ 111
LinnmHgp komnpeccopa 028+ 0,31) 148
CanbH1KOBOE YMIOTHEHUE KoMMpeccopa 865 + 247 178
Ha Harpyske (245+7)
CanbH1KOBOE YNIIOTHEHWEe KoMMpeccopa 1266 + 552
42
Ha XOrnocTom xoay (35,8 + 15)
KoMnpeccopHbiii knanaH ((?*111’-;%81) 2324
PerynupyroLumii knanaH ?'2162?0'123) 33
0,81 + 0,89 0,32 + 0,21
dnaHel (0,02 £ 002) 864 (0,009 * 0,005) 2727
3anopHbIi BEHTUINb © %'1671 ;ﬁ%’%ﬁ 2) 1476
Baiinac (011921105’66) 940
Matpy6ok copoca (213’? : Z%g) 168
Knana c6poca aasneHus T 5% 117
0,2+0,2
Perynstop (0,006 * 0,006) 171
MUNOTHBIN KnanaH (‘11'012 : ‘1"3’22) 5
Pe3b60BOe COEAUHUTENBHOE YCTPOMCTBO (0%5‘11 ’; 8'3?3) 1625 © 8*6 foOb?E)S) 10 338
TopLiesoe ynnoTHeHme 6e3 cMasky 3%7:5%) 14
TopLeBoe ynroTHEHME CO CMa3Kom (722%)
KnanaH ycTtaHoBkw/ 3 566 12
CucTeMHbIN BEHTUNMbL® (100,5)

KOMIMPECCOPbI 104 AABINEHVEM TOIMJIMBHOIO MA3A*

HA KOMIMPECCOPE BHE KOMIMPECCOPA
LLlapoBoW/KOHNYECKIIN BEHTUIb (0’0%% i 8:803) 414 %51141100%71) 654
PacnpenenutenbHbIi kKnanaH (%,‘é? i 8:51‘% 69
®naHeLy (0,055 5 0/805) 1650
TonnMBHbIA KnanaH (%773 : 8332) 479
3anopHbIi knanaH (0%‘13’2*100%61) 640
MarpyGok c6poca (%;8% : %:(1)%) 42
MHeBMOpacnpenenvTens (726:'167%1131%2) 14
Perynatop (61(1)? : 8:?% 103
Pes3bboBoe coegnHuTenbHoOe yCTPOMCTBO (0,2)’?%41 ;10’%%7) 2511 (O?'gg i 8:884) 3654
'NaBneHne marnctpanbHOW NMHUKM Bapbupyetca B npegenax 500 -1 000 dyHT./gronm? (3,45 - 6,9 MIa)

?KoacbhumumeHTbl ammccum B foBeputenbsHoM nHtepsane 95%.

*YTeuka Yepe3 CUCTEMHBIN KnanaH n3mMepeHa npu CHATUM AaBneHns ¢ komnpeccopa. bonbluas YyacTb o6cnegoBaHHbIX
KOMMPEeCCOpOB OcTaBasnach nof AaBrieHUeM Nnpu aBTOHOMHOM pexume paboTbl.

‘flaBneHne TonnueHOro rasa obbiyHO 70-100 cyHT./arorm? (0,48-0,68 MIMa). Yanbl komnpeccopa pacnofnioXeHbl Ha
BEPXHEW YacTN NOPLUHS Yy MOPLUHEBbLIX KOMMPECCOPOB U NMOABEPralTCs 3HAUUTENBHOW BUGpaLmMmn 1 Harpesy. [aHHble yanbl
[aloT yTeyKy TOMbKO Npu paboTe komnpeccopa.

McTouHuk: Indaco Air Quality Services,Inc.,1999, Cost Effective Leak Mitigation at Natural Gas Transmission Compressor

Stations, Report No. PRC- 246-9526
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Puc. 5: CpeaHssi CTOMUMOCTb PEMOHTa U Nepuoz OKynaeMoCcTU 060pyAoBaHUs KOMMPECCOPHbIX CTaHLMM

UMeoLHero yTe4yku

OnwucaHue y3na

Tvn pemoHTa

CpeaHAsa cTOMMOCTb

LLlapoBble knanaHb! - 1" 3ameHa $120
KoHnyeckas npobka Ha knanaHe [obaBka TechrioHOBOro YNoTHUTENS U 3aTsPKKa $15
JInHna NpoayBKkM komnpeccopa 3ameHa $600
JIMHWA npogyBkM KOMMApeccopa PekoHcTpykupms $200
®oHapb knanaHa 3ameHa npoknagku $60
®naHet - 30" 3ameHa npoknagku $1 250
®naney - 6" 3ameHa npokriagku $300
TonnuBHLIM Kranax 3ameHa $200
3anopHbIn KnanaH 3ameHa TedrIOHOBOTO YMOTHUTENS $40
OTBepcTre ans cmasku 3ameHa $80
MopLuHeBas NonocTe koMnpeccopa CHsITUe 1 3aMeHa NpOoKagok $450
Mpoknagka/draHeL, 3arpy304HOro knanaHa 3ameHa npoknagkm $80
LLITok 3arpy3o4Horo knanaHa PekoHcTpykumna $300
WroneyaTtbivi knanaH 3ameHa $100
CseyHol knanaH natpybka copoca Cwmaska $45
3acrnoHka NnpueMHmKa ckpebkoB lepmeTmsaums $120
PesbboBas apmatypa Tpybonposoaa sarsia u u;fss::::l;;ecbnomsoro $30
KoHycHBIV 3aTBOP Cwmaska $40
KnanaH copoca gasnexus - 1" 3ameHa $1 000
KnanaH cbpoca gaBneHusi Ha drnaHue 3arskka $40
CanbHmK 3ameHa ynnoTHUTENbHbIX Konew, 6e3 CHATUS $750
MOpPLLHS
[eMoHTax canbHuKa 1 MOPLUHS C 3aMeHOW
CanbHuk YANOTHUTESNBHbIX KOMeL, W nocreayoLLen $2 600
YCTaHOBKOW
CanbHmK ,D,eMOHTa)Kv canbHU1Ka 1 LUTOKa C nocrenyoLLen $5 600
3aMEHOW YMIOTHUTENBHbBIX KOMew, U LITOoKa
CucTtema npoayBKu PemoHT $720
Tpy6onposoz 3aTskka $10
CoeaunuTensHasa mydTa 3atskka $10
KnanaH yctaHoBKM/CUCTEMHBIN BEHTUMb OuncTka 1 NpoBepka repMeTUHHOCTM $70
KnanaH ycTtaHOBK/CUCTEMHBIV BEHTUINb P $2 960

[EeCATUANMOBBIN

WcTovnuk: Indaco Air Quality Services, Inc., 1999, Cost Effective Leak Mitigation at Natural Gas Transmission Compressor

Stations, Report No PRC-246-9526.
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Otan 3: AHanu3 JaHHbIX U OLEeHKa 3KOHOMUU. DKOHOMMYECKast
3(pEKTMBHOCTb PEMOHTHbIX PaboT SABMNSIETCS BaXXHENLLEN COCTaBMNSAOLLEN
yCreLHoro BbinonHeHusa nporpammel LIOTO, Tak kak Hanbonbluyo Npubbinb
MOXXHO MOJSyY1Thb, HaNpPaBMB OCHOBHbIE YCUMWSA 1 CPEeACTBa UCKITIOUYUTENBHO
Ha yCcTpaHeHuVe yTeuek, npegnonararLmx ObICTpyto okynaeMocTb. Bo Bcex
crnyyasx CTOMMOCTb C3KOHOMITEHHOIO ra3a AOSKHA NpeBbIwaTh 3aTparhbl Ha
obHapyXeHne 1 ycTpaHeHue yTedku. MNMapTHepbl NporpaMmmMel NPULLINK K
BbIBOAY, YTO 3h(PEKTUBHOCTb NPOBEAEHMSA aHanNn3a 6a3oBbIX YCNOBUN
onpegensercs CocTaBNeHNEM MOSTHOTO MEPEYHS YTeYeK U Npeanonaraembix
3aTpar Ha KX YCTpaHeHWe C yKasaHMeM OXnaaeMbix 0ObeMOB 3KOHOMUM rasa
N NPeanonoXUTENBLHOIO CPOKa Cry0Obl BOCCTAHOBMEHHbLIX Y3roB. Ha ocHoBe
OaHHOM MHdOPMaLMK Takue 3KOHOMUYECKME NoKasaTenu, Kak yncras
OVCKOHTUPOBaHHas CTOMMOCTb UMK NepUog, oKynaeMocTu, MOryT ObITb Nerko
paccynTaHbl MO KaXXOOMY Cryyato YTEYKWU, YTO NO3BOMUT NapTHEPY NPUHATL
peLleHne No peMOHTY KOHKPETHbIX y3r1oB 060pyaoBaHus ¢ HanbornbLuen
3KOHOMMYECKON 3(PPEKTUBHOCTLIO.

Ha puc. 6 npencrasneHa obLasa BoO3MOXHasa akoHoMus no 13
KOMMNPECCOPHBbIM CTaHUMSM, NCCNEAOBaHUS Ha KOTOPbIX MPOBOAUNNCH
EPA/GRI/PRCI B 1999 roay. Pac4eTbl OCHOBaHbl Ha BOCCTaHOBIIEHUM TOMBbKO
TeX y3rnoB, No KOTOPbIM NePUoL OKynaeMocTu 3aTpaTt COCTaBui MeHee OOHOro
roga. MNpegnonaranock, YToO CPOK CNy>K0bl HOBLIX AeTanen cCocTaBuT Aea
roga. Ha 6onbluen YacTv y4acTkoB nepBoHavasbHble 3aTpaTtbl Ha
nccnegoBaHve 6a3oBbIX YCNOBUI U PEMOHTHbIE PaboTbl BbICTPO OKynanuchb
3a cyeT aKkoHOMUM rasa. [ns AByx komnpeccopHbIx ctaHumn (Ne 11 n Ne 12)
3aTpatbl Ha nccnegoBaHve 6a30BbIX YCOBUIN U HA PEMOHT HE OKynanucb B
TeyeHne AByX NET 1 NO3TOMY CYMMapHbIN 00beM yTedek Ans HUX okasarncd
OYeHb HU3KNM.

[aHHbIn Npumep NOATBEPXKAAET, YTO BCECTOPOHHUE 0OCreaoBaHns 6a3oBbIx
ycnosuii no nporpamme LIOTO, BkntovaroLme Bce rasonepekaqmBatoLme
KOMMPECCOPHbIE CTaHLMN NapTHepPa, MO3BOMSOT BbISIBUTb OTAEMNbHbIE
CTaHUUW, AN KOTOPbIX M3yyeHne 6a30BbIX COCTOSIHWUIM KOMMIEKTYIOLWMNX Y3M0B
MOXET OKa3aTbCsl SKOHOMUYECKM HEBBIrOAHbBIM. [Mpu ycnosum, 4To Nporpamma
LIOTO saBnsieTca aKoHOMUYeCKN 3PEKTUBHOM AN BCEN TPAHCMOPTHOM
CUCTEMbI B LIeNOM, HdOpMauusi, Moly4eHHas No OTAeNbHbIM
HenpuobINbHLIM 0ObEKTaM, COXPaHSIET 3Ha4YMMOCTb. B HebonbLioM o6beme B
pamkax nporpammbl LLOTO 6binm nccnegoBaHbl M 0603Ha4YeHbI SKOHOMUYECKN
HepeHTabenbHble KOMMPECCOPHbIE CTAHLMK, KOOpPAMHALKMSA paboT No KOTOPbIM
npoBodunack OTAEMNbHO B Xo4e nocreaymx obcrnenosaHuii. NMogobHele
CTaHLMM MOXHO UCKNoUnTb 13 Byayimx nporpamm LIOTO, obcnenoBaTth Ux €
OonbLUer NepMoanyHOCTLIO UM BECTU OOHapyxeHue yTevek bonee
LerneHanpasreHHbIMU U SKOHOMUYECKN 3PGEKTUBHBIMU METOLAMM B LIENSAX
CHWXKEHWs 3aTpar.
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Oran 4: PaspaboTka nnaHa ob6cnenoBaHusa onsa 6yayliero BbINOSIHEHUSA
nporpammbl LIOTO. Ha koHe4yHOM aTane BbinonHeHus nporpammbl LIOTO
paspabaTbliBaeTcs NiaH NpeacTosiLLmMX paboT ¢ UCNoNb30BaHWEM Pe3yrbTaToB
nepBoHavanbLHoro obcrnenoBaHnst 6a3oBbIX YCrNoBUIA 060pya0BaHNS Af1s
onpeaerneHust coaepxaHus npegnonaraeMblX MHCMEKUMOHHbLIX paboT u
TexHu4veckoro obcnyxusaxus. MNporpamma LIOTO gomkHa 6biTe paspabotaHa
C y4eToM TPebGOoBaHMIN METOAOB TEXHUYECKOIO 0BCNYKMBAHWUS, MPUMEHSIEMbIX
Ha yyacTke. QDEKTUBHOCTb NiaHa obcrneaoBaHUin 4OSMKHA ONpeaensTbes
CrieayroLWwmuMm NosnUmaMu.

* [NepeveHb KOMNMEKTYOLWMNX Y3r0B, nognexalmx obernegoBaHmio 1
TECTMPOBaHUIO, a TaKke nepeyeHb getanen 0bopyaoBaHus, KoTopble
crnegyeT UCKINIoYnTbL U3 obcrnegoBaHus.

* [Mpubopbl 06HapyXeHUs, N3MepeHUs 1 TexHornorum cbopa, permctpauum u
OLLeHKM [aHHbIX, Nony4yeHbl no nporpamme LIOTO.

* [padmk 0BHapPYXEHMA N N3MEPEHNST YTEYEK.
* OKoHOMMYeckas 3PPEKTUBHOCTb YCTPAHEHUS yTEYEK.

* PesynbraTthl U aHanv3 npeablayLwmx o6cnenoBaHnii U TEXHUYECKOro
obcnyxmBaHust onst opMMpPOBaHKS 3aay NocneayoLwmx obcrneaoBaHuin
no nporpamme LIOTO.

Ipaduk BeinonHeHns nporpammbl LOTO cnegyet paspabatbiBaTh €
YCINOBMEM MOMNYyYEHNS MaKCMMaribHOM SKOHOMWUM METaHa 1 yyeTa
crneunmryecknx xapakTepmucTmk ydactka (HanpmMmep, cpoka Cryxobl
KoMMpeccopa, Konm4ecTBa 1 pasmepa MopLUHEBbIX U LEHTPOBEXHBIX
KOMMPECCOopOoB B 3KCMyaTaLun, AaBreHnst B MarncTpanbHOM TpybonpoBoae
N OaBneHuUst TONSMBHOIO ra3a). Hekotopble napTHepb! NPy COCTaBNEHUN
rpaduka LIOTO pykoBoACTBYHOTCS NpeanosiaraemMbiM CPOKOM CIyKObl
BOCCTaHOBJIEHHbIX AeTarnen, onpeaeneHHbIM Npu NpoBeaeHNM NpeablayLmnx
o6cnepoBanHui. [ipyrne napTHepbl ONPEAEnsoT YacToTy NOCMNeayLLmnx
o6crneaoBaHnii Ha OCHOBE LIMKIOB TEXOOCNYXMBAHUS U HANM4Yns CpeacTs.
Mporpamma LIOTO gocratodHo rmbkasi 1 noaToMy, ecnv nocnegyroLime
NCCNeaoBaHMs BCKPbIBAOT MHOMO MHTEHCUBHBLIX U MOBTOPSIOLLMXCS CryYaes
yTeuek, onepaTop MOXeT NpoBoauTb 0bcreagoBaHne 06opyaoBaHMS Mo
nporpamme LIOTO vauwle. MNocneaytowme obcneaoBaHmst MOXHO
oKyCcMpoBaTh Ha y3rnax, NpoLIEeALINX BOCCTAHOBIIEHME B XoA4€e NpeablayLumX
PEMOHTOB MM Ha Knacce ob60pynoBaHUsS, KOTOPbLIA ONpeaeneH Kak
npenpacnonoXeHHbIn K yteukam. Co BpemeHeM onepaTopbl MOryT
NPOOOIMKNTL TOUHYHO PEryNIMpoBKY ob6bema 1 YacToTbl 06CnenoBaHui
06opyaoBaHMsA Ha OCHOBE CCOOPMUPOBABLUMXCH MOAENEN yTEYEK.

[MoTeHumanbHas aKoHOMMsI ra3a npw BbinonHeHun nporpammbl LIOTO Ha
KOMMPECCOPHbIX CTaHUMSX BapbUpPyeTCs B 3aBMCUMOCTM OT pasMepa U
BO3pacTa obopyaoBaHus, a Takke pabounx xapakTepucTrK KOMNPECCOPHON
ctaHuun. MaptHepbl nporpammel Natural Gas STAR npuwinu k BelBogy, Y4TO
nepBoHavarnbHble 3aTpaThbl Ha onpedeneHne 6a30BbIX YCIOBUIN OKYNatoTCs
ObICTPO 32 CYET IKOHOMUM rasa.

Ha puvc. 7 npeacraBneH onbIT TpeEX NApTHEPOB MO BbINOMHEHUIO MPOrpaMMbl
LIOTO. 3ameTnm, 4TO COOTHOLLEHME NPUObLINb/3aTpaThbl NONOKUTENBHO B
KaXkgoM criydae, HO CUrbHO BapbupyeTcs B npegenax ot 1,7:1 go 95:1.
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Puc 7: OnbiT napTHepoB nporpammbl Natural Gas STAR no
TpaHCNOpPTUPOBKEe rasa

Komnanus A: ExxerogHo obcrnegoBanmcb NATHagUaTh KOMAPECCOPHbIX CTaHumn. ObLwuas
CTOMMOCTb 06CrenoBaHnin 1 pemoHTa ro nporpamme LIOTO coctaeuna $350 Ha Kaxayto
cTaHumo. bonbluas YacTb yTeyek Obina obHapyxeHa Ha CUCTEMHbIX BEHTMNSX. OBLwmin
0obbeM akoHomuK rasa coctaBun 166 010 Teic. yT.? (4 701 ThiC. M*) NPy CPEAHEN SKOHOMMUM
11 067 TbiC. pyT.? (313 ThIC. M*) HA CTAHLMIO.

O6LLMIN 0OBbEM COKOHOMIMEHHOTO rasa $498 030
O6Lwasa ctommocTb 06CrneoBaHNn U peMOHTa $5 250
Yucrtas akoHOMUA $492 780
CooTHolLeHWe npubbInb nepsoro roga/

N30EPXKKN MPOM3BOACTBA 95:1

KomnaHnus B: ExxekBapTansHO o6crienoBanvch ABe KOMMPECCOPHbIE CTaHUMW. 3aTpaTthl Ha
obcrnenoBaHus coctaBuun B cpegHeM $200 Ha ctaHumto. Bonbluasi YacTb yTevek
MPUXOAMUTCS Ha MPOKIafKM KnanaHoB, canbHWUK 1 dhnaHueBble coegnHeHns. U3 24
0BHapyKeHHbIX yTeuek 23 Obin BOCCTaHOBIEHBI NpY cpeaHer ctouMocTu 3aTpar $50.
06w 06bem akoHoMum rasa coctasun 17 080 Tbic. dyT.? (484 ThiC. M), NpU yCpeaHEHHOW
akoHOMUM 8 540 TbiC. dyT.> (242 ThIC. M*) Ha CTaHLWIIO.

OO6LLMIN 0OGBbEM CIKOHOMITEHHOTO rasa $51 240
O6LLas cTonmocTb 00cnenoBaHUi $1 600
O6LLasa CTOMMOCTb peMOHTa $1 150
Yucraa akoHoMmuaA $48 490
CooTHoLLEeHWe npubbInb nepsoro roga/

N3OepXKK1 NPoM3BOACTBA 19:1

KomnaHusi C: O6cnenoBaHb! WECTbAECST CEMb KOMMPECCOPHBIX CTaHLMIA (rpadomk
obcnegoBaHuii BKITOYarn exekBapTasibHble Y eXXerofHbIe LKIbl B 3aBUCYMOCTM OT
TEXHUYECKOTO COCTOSIHMSI CTaHLmK). Bonbluas YacTb yTeyek npovicxoamnna Yepes npoknaaku
1 ocriabreHHble COeAMHEHMs], a Takoke Yepes KrnanaHbl U YNoTHEHNS carnbHuka. bbino
nposeaeHo okono 1 500 pemoHToB. O6LWMIN 06beM 3koHOMUK ra3a cocTasun 132 585 Tbic.
dyT? (3 754 ThIC. M’) NpY ycpeaHeHHoN akoHoMumn 1 978 Thic. dyT.? (56 ThiC. M°) Ha
CTaHUMIO.

O6LLMIN 0OBbEM COKOHOMIEHHOTO rasa $397 755
OO6LLas cTonmocTb 00crnegoBaHUin $176 175
O6LLas CTOMMOCTb PeMOHTa $57 180
Yucrasa akoHomusA $164 400
CooTHoLLeHWe npubbInb nepsoro roga/

N30EPXKKN MPOM3BOACTBA 1,7:1

Mpeanonarasi, YTo CTOMMOCTb rasa cocTaBnseT $3/Tbic. yT.? ($106/ Tbic. M°)
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BbinonHeHuwe nporpammel LIOTO BRMsieT Ha CHWXXeHWe 3aTpaT Ha
obcnegoBaHvie 1 MOBLILLAET MOfyYeHne NpUbLINM NOCIe YyCTpaHEHNS YTEYEK.
HanpasneHue ycunum n cpeacTB Ha KOHKPETHbIE KOMMPECCOPHbIE CTaHLMM 1
KOMMJIEKTYIOLLME Y3Ibl 3KOHOMUT BPEMS U CPEACTBA, HeobxoanMble Ans
nocnegyoLwmnx odcnegoBaHuiA, U NOMOraeT ONpeaenuTb NPUOPUTETHOCTb NP
cocTaBneHun rpadnka PEMOHTHbIX paboT No ycTpaHeHuto yTedek. OCHOBHOM
OnbIT, NoMny4YeHHbIN napTepamu nporpammel Natural Gas STAR, Bkrntovaet
crnepyoLlee.

* OTHOCUTENBHOE HEBOMBLLOE KONMYeCTBO BOMNbLUMX yTeYeK aeT OCHOBHOM
06beM IMUCCUM MO KOMMPECCOPHOWN CTaHLIMU.

* OGHapyXeHHas KOHLEHTpaLUUsA He ABMNSETCA TOYHbIM NokasaTeneM yTeyku
GOrbLLUON MHTEHCUBHOCTM U HE paccMaTprBaeTcsl Kak MHopMaLms, Ha
OCHOBE KOTOPOV BO3MOXHO ornpefeneHne 3KoHOMUYECKOM
3 PEKTUBHOCTY NPOBEAEHNS PEMOHTHBIX paGoT. [Ns Nony4YeHnst TOYHbIX
[aHHbIX 06bEeMOB yTeuek HeobxoayMo npoBeaeHve
BbICOKOTEXHOMOMMYHBIX N3MEPEHMWIA.

* OKoHoMM4Yeckn addpekTnBHasa nporpamma LIOTO HanpaeneHa Ha y3nbl
06opynoBaHUsi C BO3MOXHBIMU yTEYKaMU, YCTPAHEHUE KOTOPbIX
9KOHOMMYECKM OnpaBaaHo.

% [MapTtHepbl nporpammbl Natural Gas STAR Takke ycTaHOBUNU, Y4TO
HEKOTOpPble KOMMNPECCOPHbIE CTaHLMN UMEIOT Bonee BbICOKUIN YPOBEHb
noTeHUMarnbHbIX yTedek, Yem apyrue. AHanus pesynsratoB LLOTO moxet
BbISIBUTb HEOBX0OUMOCTb B0ree 4YacToro NpoBeAEHUSA NOCNeayLLNX
obcnegoBaHUM Ha HEKOTOPLIX KOMMPECCOPHbIX CTAHLMSX NO CPaBHEHMIO C
apyrumu.

* [MapTHepbl OTMETUNM LeNecoodpasHOCTb BbISIBIIEHWS TEHAEHLUNN,
3aJaBasi Takme BOMPOChI, KaK "ABNATCA N yTEYKN Yepes 3arnopHbIv
KnanaH 6oree MHTEHCUMBHbLIMU, YeM Yepes LLapoBo knanan?" unmn "Ha
KaKkow cTaHLum pernctpupyetca bonblue ytedek?"

% [loBTOpHOE 06CNEeaoBaHME y3noB MOCe YCTPAHEHUS YyTEYKN
nogTeepxaaeT apdeKTBHOCTL pemoHTa. OnepaTtuBHbIM METOA0M
onpegerneHns apHeKTVBHOCTN PEMOHTA SBMSIETCH METOA HaHEeCEeHNs
MbISIbHbBIX PacTBOPOB.

* B npouecc ob6cnenoBaHus BkItoyanTe 4encTBust "ObICTporo yctpaHeHus"”,
KOTopble npegnonaratoT OCyLLeCTBEHME YNPOLLEHHOro peLleHust
HeCnoXHbIX Npobnem (Hanpumep, ocnadneHune ravku, HeMosHoe
3aKpbITWE KranaHa).

* [1nsi nporpaMMbl TEXHUYECKOro 06CHyKMBaHUS paspaboTaiiTe cuctemy
NepBOOYEPEOHONO YCTPAHEHNST O6BEMHbIX YTEYEK, HE MCKModasi paboTbl 1
Ha y3nax ¢ He3HaYUTesbHbIMU YTeYKaMMu.

% byaywme obcnenoBaHns OKYCUPYNTE Ha CTaHUMAX M y3nax, AatoLwmx
HambonbLLNA 06bEM yTeYek.

* Pernctpupyiite 06beM CoOKpaLLeHMst SMUCCUM MeTaHa Mo Kaxkaow
KOMMPECCOPHOWN CTaHLMM W BKIOYaNTe ero B rofloBble OTYEThI NporpaMmbl
Natural Gas STAR.
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